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within 10k–20k with an FSR of 9.1 nm (finesse, F ≈ 133), so
it could potentially yield MRR weight bank channel limits of
32 (1-pole) and 110 (2-pole).

The performance gain represented by designing 2-pole
versus 1-pole filters in MRR weight banks is unexpectedly high
compared to the same design change in conventional MRR de-
multiplexers. This means the MRR weight bank’s inter-channel
interference effects can be exploited, not just tolerated. In both
types of devices, the steeper roll-off of the 2-pole filter allows for
denser channel spacing. This impact is expected. In demulti-
plexers, it represents a 70% channel density improvement
[20]. However, in this Letter, we calculate the corresponding
improvement in MRR weight banks to be 240%. This discrep-
ancy is achieved by exploiting inter-channel interference within
the two-bus circuit.

This Letter calls for further study in weight bank control
strategies. Feedforward control techniques have been shown
[15], but only in the coarse WDM regime where each channel
is affected by only one MRR filter. With dense WDM, this
assumption is violated, so the approach would have to also
model inter-filter interference, as well as variable ring-to-bus
thermal Xtalk. The repeatability of 2-pole weight bank spectra
hint at simplified algorithms for dense WDM weight control.
We have shown here that the bus phase condition does not
change with tuning, so, for example, it could be considered
a fixed parameter, rather than a tuning-dependent variable.

We have compared in experiment 1-pole and 2-pole silicon
MRR weight banks. As opposed to other WDM devices based
on MRRs, weight banks are sensitive to coherent interactions
between neighboring filters, and the character of this interac-
tion is fundamentally different for odd-pole and even-pole fil-
ters. By tuning banks of three weights together to effectively
sweep their inter-channel interferometric phase conditions,
we have shown that 1-pole weight banks are not tolerant to
tuning-related thermal Xtalk, while 2-pole weight banks are tol-
erant. The coherent inter-channel effects in 2-pole banks can be
exploited for greater isolation between channels. A bus length
asymmetry (here, 95 nm), designed lithographically and robust
to fabrication variations, was seen to increase isolation by 5 dB.
This isolation translates to a channel density increase over base-
line designs, found here to be 3.4×. Channel count improve-
ments in MRR weight banks directly impact proposed analog

https://www.appliednt.com/nanosoi/
https://www.appliednt.com/nanosoi/
https://www.appliednt.com/nanosoi/
https://www.appliednt.com/nanosoi/

	XML ID funding

